OPTICAL SWITCH AND METHOD FOR MANUFACTURING GUIDE STRUCTURE 
FOR MOVABLE MIRROR 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- International: 

- european: 
Application number: 
Priority number(s): 



JP2002148529 
2002-05-22 

NAKAJIMATOSHIHIRO 
YAMAHA CORP 

G02B26/08; G02B26/08; (I PC 1-7): G02B26/08 

JP20000337931 20001106 
JP20000337931 20001106 



Report a data error here 



Abstract of JP2002148529 
PROBLEM TO BE SOLVED: To provide a 
small optical switch to be easily manufactured 
and a method for manufacturing a guide 
structure for a movable mirror. SOLUTION: 
Guide members 10A, 10B having a guide 
groove 12 for guiding the movement of the 
movable mirror 14 consisting of a permanent 
magnet by accommodating the seat part of the 
mirror 14 are formed on one main surface of a 
base plate and electromagnetic coils 16, 18 
are formed so as to be opposed to each other 
through the groove 12. The coil 16 is 
constituted by winding a conductive layer 16b 
around a magnetic pole 16a along its 
longitudinal direction and the coil 18 also is 
similarly constituted. When light is incident on 
the mirror 14 from an optical fiber 20a through 
a lens 22a when the mirror is arranged on a 
position shown by a solid line, the incident light 
is reflected on the mirror 14 and led out from 
an optical fiber 20b through a lens 22b. When 
the mirror 14 is moved to a position shown by 
a broken line by the resiliency of the coil 16, 
incident light goes straight and is led out from 
an optical fiber 20c through a lens 22c. 
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p. 4 6 q*W*r^J:^tCjf5^2n. 40 pi|5]tiOf|fe 

[ 0 0 3 6 ] a 1 0 CDXHrta:. S 1 0 . 19 icSxT J: 
^{CpJlft 5^-iBSSI5**«EtfJ:^tCN i -F e^^4 
8. 4 8' ^mm-h. Ni-Fe^#®4 8. 4 8* 

2oG!:)mfi8:3-rju 1 . 2© 18. i6tc-en-e 

Ni-Fe-^B4 8. 4 8' ^ffJ^-T^^O^S-Ct^:. S 
tg3 0cD±MtCXy^•':; ^a^CCct Dt^- KJiiUrcDN 
i -F e^^Ji^fl^^bfcf^. CCDNi-Fe^^H* 

y 40:11^ J: 0 N i - F e ^^fl5^ffiO?L^ffJ^ 
C<D?L^Wr^U>^;^ hB^vXi^iLTN i -F 

^:t>5 V^MJICCJ:?:) N i -Fe^^-:^ 
CDN i -F e^^Jf^l^^LTN i -F e^^^ 
30 S2>**<DT(DN i -F e^^?rN i -F 6^^114 
8. 48* <hLr^#^if€>o 

[0 0 3 7 ] 01 ICOXg-e^i. 04'Cai^/ci|5]fi|(D 

CuBSOp. SOq^^^-r-So CuB50p. 50 
q^i. ia9tC7r:L/cS^^?L4 6 p, 4 6 q ^-^n-en/h 
L/T C u Ji 4 0 P tcg^i^$ J: ^ tc0^ $ n-So 

[0 03 8] :!K.^c. m 1 2 oxg-ctj. m*t^-^ ;bra 

iScT-Sc r;l/^:^J15 2«. CUBS Op, 50qCD± 
[0 0 3 9 ] 0 1 SOX^i-CtJ. S4T'iZli--i/c<h|Hl^CD 
CuB54p. 54q^ft^^f 02 2t*. illR^ 

+tos-C'7:^^<j:Lrmi^6n-sui^>^ h85 3*7K-r 
tcDt?. ue^;^ h@5 3tcti. ±SP2gSB?i5^cD?L 5 

3 p. 5 3q. b3 T^tm^^htlXi.^^. Ctlh(Dll 
53p, 53q. 5 3 02 ICCiSL/cUe;':^ hB 
38(D?L38p. 38q. 3 8 r <b0 2 2 tCn^U/Ccfc ^ 

^cstjsrafi^tc^-So 0 1 3o;erocD»rffi0«. 02. 2 

50 2<DC-C* 3Eaoc?Q^»T®tc*f|£;-r-5>« 
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[0 04 0] Cull5 4p«. ?L5 3 pffOtmuXB^ 
^tifchcov^^. 02 2(c^-r?L3 8ow:*tjt::urff^ 

f&^tifccum (TSB^mii) (icmm^ti^o cuns 

[004 1] m 1 4(DXg-Cti. SS3 0(O±S 

{/^y ^mmifCj:K}Witiyiy:^i^m4r4, 44A. 44 
B(D?L4 4 a&C^tfGT-SyL^JfJfiS-r^o ^L/T. ?L«* 
CDUix;:^ hSSOTlftUi^X Hi4 4. 4 4 A. 44 B 

Co-N i^li5 6«:Co-N i^^36CD^^- 

[0 0 4 2 ] 0 1 SCDXfirt^. m^3 0<D±m(tC\yiy 
has 8tcrJl/5:^H4 6<DlgrtSi4 6 a^C*tl£ 

4 4 A. 4 4B%^*fSo 

[0 0 4 3 ] a 1 BOXH-ctS:. us;^;:; has 8^vx 
B33. 40. 4 0 A-'4 0C^S:-r'^T^*-r6o C<D 

f^, uyx has s^i^^-r^o coi^sm. ^p^^4 6 

aCDTtC&i. ^ ^-|gF*9^ra4 2 a:?&5ffjfig2 ift 
tC. ■&I^a3 6J&a^'5 5-aS6*^62&6pIS65^- 

(0 1 , 2(Z) 1 4tCtB^) ;!)^^[^^4 6 eiRam\^^m 
4 2 atCcfc »:)lg|^5nT^86pJt6^j:«.1i-C^^n^o 

[0 044] ±iBL/c7t;;^W^ :.^CDMffiCCi:n«. 

[0 04 5] 02 3«. C(D^m(D^m(fCmm$tl^0^ 
fi^^Se^J-YJUe 0(D«EBS»^%7r:-rfecO-C*€)o « 
er3<<;l.6 0«. «?IIxtiN i -F e^^^comttM:^^e> 

^C'Sfflfil^e>l:^6 2tc-e-cDS-¥^7?ffi3tc?&orcu^(DzS 
ma^2a^c^[piL/ci«^*wr€>« »ma«. rtfwr 

i!^EI§tli)mi(Dzgma6 4<h. 5i-fBJJ-C^|Dl2n^m2 
T2 f)^f^Mm'r^J:^(^crj:-oXl.>i>o m2 3(tCUnkLX 

aj&^iessn^o 

[0046] ±tBb/cm2S:3-<ju6otc<fcn«. 2mm 

#«}R£^U/c(Dr. S^L c^H 1 , 2^^L/clfi# 
#@fi5:3>r;b («?i)x^^i6) ^cVc^x^^^^-^rhctt^ 
X^^o man W'^U 6 0(3:. 01.2, 3«:^L/c7t;X 
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[0 0 4 7 ] -CT<b Ur. 03CD:7K:?8W^J^S^C:toCi 
X. ifeX-rvf-S, 1 --S3 3 <D^%(DS:)t:;^^ 
lia8=i>r;l/<bLrSIS:3>r;l'6 O^ffll^Si. 3lc;^-<-y 

'S;^^ m?Sn-Y;U6 O^rfflC^/cig-^tctJ, fiBEm^>-;U K 
02 3tC^U/cmfi5:3-Y>'b(J. 3at(±tCj^fi{fr^C 

th-^mx$>^^ 

[0048];j^tc. 024'-34^#RSL-C±gBCDJ:^ 

)V(Dmmt. m4--i exm^fc'^m^y-comWitm 
f)^$>tiii:Xi^mitLx ^i^c t^mx^^o 

[0 04 9 ] 02 4cDXfitrtJ. 04rjZli-</c<!:l^l^CD 
[0 0 5 0 ] 02 SCDXfirti. Cr-Cu^a7 0 

^m^x\yiy:^hm7 2^mf&i^tcm. j^huv^'^:? 

-rfiOifflCcj:^) u>^;^ ha? 2^cy u^+'T-^^ffiifccDgp^ 
30 CC*tj£L/c1SI»<D?L«:?f5l?S-r^a Ui^X h®7 

2^vx^ci:-r^^ u^^iiLStCiO hB7 2(DS 

?Lscccua7 4^ff$^'r€>o 
[0 0 5 1 ] 02 ecDXfir^i. ui^;< ha7 2*K^* 
L//cf^. ^:ir>^V>if!tmm(fCj:K>iy-\'mtl,X<D 

c r - Cu-^a7 o^y y ^m:x9\^<D^^xm^L . 

SCua7 4(DTiCCD<^C r - Cu'&^7 0?:^^$ 
•tf^o SCua7 4<i:-^CDT<DCr-Cu^^7 0<b 
(Ommu. Ji-f!i]3^;l. (02 3CD6 6tCtB^) (DTSB^ 

maiL'rflac^6ti^>o ccof^. SK3 0(D±fficcsc 

40 ua7 4 4SorT;b5:^l|<D3ffi^a7 6*'; h^:7 

^(iCj:^jim-r^o mmmiQf^t. scua7 4stc 

[0 05 2 ] ;>:tC, 02 7<DXSt?«. 02 4. 2 5r 

cuMi siinm-r^o cua7 8«, a^cDfcoj&iafe 

J^tJW^JK^Sn-S^^ 02 7r'». -e<D^%Olo«r7n 
U/Co SCua7 8ti, F^ffliJ:3-<;U (02 3<064«:ti 

^) (DTgp^maiurffli^^ti^^ 
50 [oo53]028 (oxmxu. 7 6 o±tcsc 
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[0 0 5 4] S2 9CDXg-C», l-iy:^ bm%-7^i^ t 
•r^jl!/^^ ■>+^!^lS^CJ:OSft'C^fflCDN i -Fe^#J18 
2*lffii»a8O<D±K:0fig-rS. Ni-Fe^B8 2 
«. SCuHT 4RO*#CuJ17 8CD±:^?:a^.5J:^ 

-KHiL/rti. N i -F e-&^fe@*fflt,>^Ci*s-C* 

[0 05 5] a 3 0 ©Ig-C«. 024. 2 5 -CiE-^/c 
tmmomiRj>t •:^+*ftS«:J:i5SCuJS7 4S{CCuB 
8 4. 8 e^JgjS-rSi^CCgC u^7 8 CTiCCCuB 
88. 9 0?rJg)iKT-5). ^Cu)17 4«:*jl,^T. CuB 
8 4. 8 6». 02 6©SiBt?LCN, . CN2 tC^flfc-r 

SCuB7 8K*}t,>r. CuJ18 8. 9 0 
«, m2 8<DmmKCN3 . CN* K:^!tl£;-rS2o<DS 20 

Cu)18 8. 9 0tt, F*iffllJ:3-^;KDfflija5^m 

[0 05 6] i>;iC, 0 3 1 ©Xfi-Cli, »S±®(C UiJ 
X h®9 Z^Bf&Lfcm. h 'J Vif'y-y -fMffitCj:*) 

Ui^:?^ H19 2«:m5-tt/cf^. ui?;^K19 2K: 
Wli«!ia€:l5fiUrCuJB8 4~9 0©±g|J«:BS3-«± 30 

[0 0 5 7 ] 03 2CDXS-C«. 112 4. 2 5-C^'^/c 
ilBllSCjitR^ v^Vm<ci~^ \y'J>7.Vm2 2cd±K:C 
u)a9 4*JgfiSE-r€>. Cua9 4«. F*9ffliJ=i-^;KD±g|5 

8. 8 8. 9 Od^e.^C-S^mHiCfcCi-CC u)18 80± 
SSP^Cg^i^SnS, CuJB7 8. 8 8. 9 0*>6Sc.6aE 
^)l(Cfcl<^rCu;i9 0©±ffig|5iCli, Cua9 4©K 
©[^Iil©Cu;i*5Si^SnS (032-C«. Cu®94 
*sCuS9 0©±«ggp{cgfi^snrt,iS*5or>j:^{cm^ 40 
•2>*5. Cu®9 4©»fffi«, Cu^g 0<DBiH<b«{4g 

fijn -f;Uffl^mS^C u)19 4^©±S|5««a-e«i^-r 
■2)Ci{cJ;i5fi8'i:»fflN i - F e^#»8 2«:;^y<-r^;U 

[0 05 8] 03 3©Ig-C{J. ui;;^h@9 2 
OiKSC u ® 9 4 *ao ■CT^l' 5 :^3?©itelS» 9 6 * 

J:^tcjgfiS-r4. so 
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[0 05 9] 03 4©Ifi-C{J, 02 4. 2 5riS^?c 
<!:l^«l©jlt»?y ■j'+JJiatCjcfJiffiiSgg 6©±tCCu® 
^8^^mti>. Cu®98lJ. ?ffflil3-f>'l'©±a5#S 
JltbrffltJ6*T-5fc©r*»). m«Cu)i7 4. 8 
4. 8 6*^6^jr-S^maK:tet,^rCull8 4©±^{C 
Cu®7 4. 8 4. 8 6*>P.)&2>«®ltC 
fct^-CCuHB 6®±^{C«. CuJB9 8©W0©l51 
^©Cu)l*iS«S3n-5) (03 4-C«. Cu)19 8*SC 

uJ18 6©±JggiJ{cSji^5nr(,^S*i©J: ^icm^^'S 

Cu@9 8©^D». CuS8 6©BrB£»{±S'& 
SCCTS) . c©j:^tcLr, ut^x mg 24'©J1-(|iJ 
3-i';Uffl^®li&CuJ19 8^©±a5«mji-cg^-r'5 

CilCjrOJl'DfflN i -F e-^^;i8 2iCX>'^•-('5;^t^ 
icJI-ffliJa ^ ;Uffl^«H *#ll-r -5 C i *s-C # 4. 
[0 06 0] 

[^?^©5»^] W±©J:^k:. c©^Bjjcj:ni*. /hS 

ab 5 7-igrt«ii^fS#K88^r* -sjas^^tf ens. 
[0S©@m>'<ci$tBJ] 

[0 1 ] ^(n>^^<D—mmWic^i,%7. A V ?-*7K 

[0 2] 0 1 ©Tfe;^'!' ■:'9'^^-r±ffi0-CS)-2>. 

[0 3] m\<o±x-< -j^^im^^ic-^v i^T^mmi 
w»^a*^n-r±M0-c* 

[04] tK;^-^ •:'5^©MS{C*jWSCu®J15RSIg* 
m-rS«»rffi0^&^., 

[05] mA<DiMicm<cumB\sa.wstxfco- 

[06] 05 ©XSfCiK < U y X h /UfJfiSXgRO' C 

ua?fjRSx®*7j^-rsffi»iM0-c*s. 

[07] 06©XlitCi^< HM^SXH, -Y:t> 

5 > i^XgRO'TJU 5 :>-Jl?fJfi£Xg4*t-Sffi»i®0 

[08] 07 ©XgfCJK < W SXg*m^»fi»rli0 

[0g] 08©xg(ci^<g|{buy;^ hiiJ^fiSx^iSL 

[010] 09©XS(CM< N i -Fe^^JgfiEX 
!i?:7S^»S»tS0 -C* S . 

[011] 010 <01MiCl^< Cumi&mJM^Tfi-t 
[012] 011 ©XS(CiK< TJU 5 :^JlJi5fiSXS«: 

^•rs«»rffi0-c&6. 

[013] 012 ©ISfCi^< C uaJKfi)EI«?:^S-r 
SS»iBD0f 

[014] 01 3©Xg«CiK< Co -N i ^HJKfiS 
Xg*m^»ffi»rffi0-C* -5. 

[015] 01 4©Xfi{ciK< uy;^ h®0fiSXfiR 
imitl'iy^ h^*Xfi?:^nr«e»r®0-C*4. 

[016] 01 4©Xg{CiK< CuXv3^>yxS* 
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mil] m5<Dj:m(^^^ihco-N i-^mom 
[^2 0} 0i9(DB-B' m^^c^^mmmv^^. 

[m2 1 ] S6©Xfi^4«t:fiUt^x hm(DBfm.U 
*?j^"r±M0"C*-5o 10 

[02 4 ] 02 3CD^Sa=3>r;KDSi;Sk:fcC:f^C r - 
[02 5] 0 2 4Cr)XgCCg|< C u ^ +Xg*?n*r 

SS»Tffl0r$)^o 

[02 6] 02 5CDX^CCJ^< Ui;^::^ hK^s^XSSO' 
[02 7] 02 6(DXfl{CigS< CuBJf5aXg*^*r 
[02 8 ] 02 7CDXIiCC^<i^«tJlfl5iaxS^*T 
[02 9 ] 02 80XfitcM< N i -F e^^mBfSu 
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* [03 0] m2 9<oxm(fcm<cummf&xm^7ikf 
[03 1 ] 03 oc^xii^cM< ui^x hmnmxmR 
[032] 031 (Dumficm < c u Jiji^^xg*^*r 
[03 3] m3 2<Dxm(^m< iffiisnflj^xs^^s-r 
[03 4] m3 3<Dxm(icm< cnmmf&xm^Tjkr 

S1g»rM0-C*«o 

[03 5] fif^KcDTfeJ^-r y^imi.>fcyt^m^mS'S: 

^•r±ffi0r^^o 

[03 6] 03 5OX-X' j^CC^&^BfrH0r*^, 

10 A. 1 0 B : Igp^gPlvf , 12:|grtm. 1 4 : pJ8& 
16. 1 8 : 'USSrn-Yit'. 20a--20c. 2 
0A-'2 0 F : 3t::^T-<^^^ 22a-'22c. 22A'-' 
22F:U>X. 3 0:a«. 30 A, 42. 46. 5 
2:TJl^'rm. 32-^34. 40, 40A--40C. 
50p. 50q. 54p. 54q:Cull. 36. 5 
6:Co-Ni^^Ji. 4 4. 4 4 A. 44B:i!{tU 
ty:^hm. 4 8 : N i - F e^^H. 6 0 : ^mm^m 
62:a>i:\ 6 4. 3 3 :mmm. 70 :C 
r-Cu^^. 72. 92 : iyi>>f.hm. 74. 7 
8. 84--90, 9 4. 9 8:Cuji. 7 6. 8 0. 9 
6 : mmm. 8 2 : N l - F e^^il. 
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